Assessing protection against OP pesticides and nerve agents provided by wild-type HuPON1 purified from Trichoplusia ni larvae or induced via adenoviral infection.
Human paraoxonase-1 (HuPON1) has been proposed as a catalytic bioscavenger of organophosphorus (OP) pesticides and nerve agents. We assessed the potential of this enzyme to protect against OP poisoning using two different paradigms. First, recombinant HuPON1 purified from cabbage loopers (iPON1; Trichoplusia ni) was administered to guinea pigs, followed by exposure to at least 2 times the median lethal dose (LD(50)) of the OP nerve agents tabun (GA), sarin (GB), soman (GD), and cyclosarin (GF), or chlorpyrifos oxon, the toxic metabolite of the OP pesticide chlorpyrifos. In the second model, mice were infected with an adenovirus that induced expression of HuPON1 and then exposed to sequential doses of GD, VX, or (as reported previously) diazoxon, the toxic metabolite of the OP pesticide diazinon. In both animal models, the exogenously added HuPON1 protected animals against otherwise lethal doses of the OP pesticides but not against the nerve agents. Together, the results support prior modeling and in vitro activity data which suggest that wild-type HuPON1 does not have sufficient catalytic activity to provide in vivo protection against nerve agents.